Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2000-1 1 3976 

(43)Date of publication of application : 21.04.2000 

(51)Int.CI. H05B 33/04 

H05B 33/14 
H05B 33/22 
H05B 33/26 



(21 Application number : 10-300366 (71)Applicant : TDK CORP 

(22)Date of filing : 07.10.1 998 (72)Inventor : EBISAWA AKIRA 

ONIZUKA OSAMU 
ARAI MICHIO 
ENDO HIROYUKI 
KAWASHIMA MASAYUKI 
HAYAKAWA TOSHIO 



(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a long-life organic EL element capable of being easily 
manufactured, excluding the effect of moisture to the utmost, reducing aging deterioration, 
particularly the expansion of a nonluminescent area and the change of luminance, and capable 
of maintaining initial performance for a long period. 

SOLUTION: An organic EL structure provided with a hole injection electrode, an electron 
injection electrode and organic layers including one or more kinds of luminescence layers 
provided between these electrodes is stored in an airtight case, and one or more kinds of 
calcium hydride, strontium hydride, barium hydride and aluminum hydride lithium are arranged in 
the airtight case to form this organic EL element. The electron injection electrode contains one 
or more kinds of an alkaline metal and an alkaline earth metal. At least one layer of the organic 
layers contains one or more kinds of the alkaline metal and the alkaline earth metal. 
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^f/p-8-^yy;7h) (2, 3-^f/i/7x; 

9 h) T/V^ — ^A(III) % fcf* (2-^^/1—8-^ 
yyy^h) (2, 6-^f;v7x/7h) T/i^- 

^a(iii) , tr* (2-^f;v-8-^;y;7h) 
(3, 4-^Wiy7h) ta^^a(iii) x 
(2-^f^-8-^yy;7h) (3, 5-v?y 
Wx;7h) T/i^ — #.miii) , tr* (2-y^- 

^-8-^yy;7h) (3, 5 -v^-tert-;/^^ 
x/7h) T/^ — fr-MlII) , fc^ (2-y^vP-8 
r^/yy7h) (2, 6-v?7x^7x;7h) 7 

vl^~!>^(III) , fc*^ (2-^f/^-8-^yyy7 
h) (2, 4, 6 - h y 7x^V7xy 9 h) T/V^ 

^a(iii) N (2-y ^/v-8-*y y y 9 h) 

(2, 3, 6-hy>f^7x77h) T/V^ - r>^d 

11) , t** (2-yf/v-8-^yyy7h) (2, 

3, 5, 6-7h7^f^7xy7h) T/l^~^.Ml 

11) % (2-yf;v-8-^yy/7h) (1— #- 

7h7h) T/l'S — £,MIII) x fcf* (2-y^/w-8 
-^r/yy9h) (2-t7h7h) T/V^ — ^-MlI 

1) . tf* (2, 4-^f^-8-^yy/7M 

(tyVh~7x-yl/7x/7h) TVUS — fir-MlII) „ 
fc** (2, 4-^f;l/-8-^r;y;7h) (^9- 
^m^/u^aiy 9 h) TVi^^-Mill) . tf;* (2, 
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4-v^9vi'- 8 -*y y y 9 h) (y 9-7=.=*fi>7 

x/7h) T/t^-^UlI) , (2, 
;V-8-^/yy7h) (3, 5-^f/V7^y7 

h) TVl^ — fr-MlII) , t*;* (2, 4-v ; ^f/V-8 
-=^y y 79 h) (3, 5— ^-tert— r/^vl^my 9 

h) T/1^~?./a(III) N (2-7^^-4-^^ 

/v-8-*y y y 9 h) (/^7-^^9 M T/i^- 

^A(III) . fc** (2-^/^4-^^>-8-^ 

y y y 9 h) (^7-7x^7x77 h) t/v^^^ 
10 ^ (in) . fc** (2-^f;v-5-yry-8-^yy 

y9h) (t/Vh-^U/7h) T/W^^.^^(III) , 
fc'* (2->f;V-6-hy7;VtD^f^-8-^r7 

yy9h) (2-t7h7h) r^^-^^aii) 

[0 0 5 6] tr* (2-^f/V-8-^yy 

y9h) ta^^aoh) -/x-^-^y-h*^ (2- 
y^w-8 -^y y y 9 h) t^^^^a(iii) , tr* 
(2, 4-v ? y^^-8-^y y y 9 b) t;\s*~?j± 

(III) — ju -^"^y- (2, 4-v ? y^V-8-^r 
20 / y/7h) T/1^=.£*MIII) , t** 

2-y^/w-8-^y y y 9 h) r^^^^an) - 
M-^-^y-tr^ (4-m^/ix-2-y^->'V'-8-^ry 
yy9h) T^^^^i.aii) , (2-y^/v-4 
-^hm;y/7h) ^»>a(iii) -n-Or 
^y-t^ (2-^f;v-4-^hmyy/7M 
r/u^ ^^a(iii) , if^ (5-i/r;-2-^f;v- 
8-^yyy9h) t^^^^a(iii) -n~J-*y- 
t*^ (5-y7/-2-^f/v-8-^y y y 9 h) r 
yw^^^^dn) , tr* (2 -y ^/p- 5 - h y ^yi-^- 

30 py^-8-^yy/7h) T/V^^^^(III) -11 

-t^y-tr^ (2-y ^vw- 5- h y 7;vtn^ 
-8-^yyy9h) r^^^-^^(in) f-efcott 

[0 0 5 7] ^<7)U^*^h»fi:Lm 4*BH^P8 
- 1 2 6 0 o^7x^ry h7tyg*ft, «m»¥ 

8-1 2 9 6 9fW7 h^ry^l/xfyRffrft^t, 

[0 0 5 8] ^7tS«mT-aAS^**afct<D-cfcoT 
t«fc<, c^J:5 4»^lihM (8-=¥yyy9h) 

[0 0 5 9] £fc. ^*^Ct, ^>*<t 

t^ff-a(-»LT0. 0 1-2 0wt% $^>iCJiO. 
1-1 5wt%i:-r-5w4:36S#*UV\ 
50 [0 0 6 0] fi^S-Ctt, ^r^ y T<Dfc y 
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&<DTJZ>k^^m&fr&Z><> »K-^h^ 

^K^^tT^^:5Ci:^T*#e^i: fete, 

[0 0 6 1] ^MicffiVN^ti^^-/^A»i^tt^ 
fflzttf. #HflBS 63-295695 ft 
BB¥ 2-191694 3- 7 9 2 ^ 

SB. WBH¥ 5-234681 5-239 

4 5 5^«, #i¥5~2 9 9 1 7 4-J§-4*«. 
7-126225 7-126226 ^ 

#i¥ 8-100172 ^4^, EP065095 

5 A 1 ^ KfEtt £ tit V * 5 t<&«> ^l/^Ct 

TPD) , #SBIH«T*>\ fc K^^^R**, 

7^; / s«rtt5^t^7y-;ns»ft, #y 

[0 0 6 2] /ViiAttilH4co^«3^ L"C«, 3*1^ 

[0 0 6 3] *^aA*K8tt<&ffc^«^ ltii, *y y 

*?>(^8-^/ y y-yw*V^L-€r^R#ft: 

h) T/V^->>^ (Alq3) ^V^5^ < ^^t 
V\ 7*^V7yh7tyR*f*:, rh7/y- 

6 0 r.^x^co^^|i x lffi^SrJB^Tt, 2«JEJLt 

[0 0 6 4] rco^co^itfl, WfW^^y7 

itas, 1/99-99/1, ^l:fftL<H10/9 
0-90/10, L< 13:2 0/8 0 — 8 0/2 

[0065] *fc, m&m<omzn, 

»*UV\ ^ttWfcfcU — 8 5nmii-6£ia*ff*L 
< . $ e>(-« 5~ 6 Onnu mat 5 - 5 0tmk~fZ> C t 

[0 0 6 6] Sfc, i^@(0«^^LT^ aft* 
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T»*ot1)i:v\ -Jttttfctt, 

10 [00 6 71 IXff^ U^OIC, 8-=¥ 

>\ ^y K-^L^cS^S^tf ^ 

0. 0 1-20 aol%T?fc 6 ^ i: LV > 0 

[00 6 8] /I'ffiAKHSJltt. *-^Alffi?5^ 

[0 0 6 9] *-^ffiA»iS«OffS*3j:tJ5«^aA« 

jS3t5 — 5 0 OnragS, #ClO-3 
30 0 0nm^t5C<!:^U\ 

[0070] ^-^mxmmm^m^^^m^-^Am 

fcte l/l 0-1 0ffi?a*^-T4xtf J: 
V\ *-^*/c««^#>?r^aA»fclftiiSJBi:«r»lt 
6*^J1, ttASlilnmfiJIJi, ttiUJg^ 1 nm«Ji k^Z 

i§S\ i^AgT'5 0 0nmmS> »5SJil?5 0 Oning 

40 [0071] d^— /^AMa^Blw». ffl?ct£, w 

BHDS 63-295695 WHW 2-19169 

4^#, RH¥3-7 9 2tm 5-234 
6 8 l^-'Jkm. «fBB^F5-2 3 9 4 5 5 «£t*L 
5-299174 7-126225 ^ 

^i¥7- 1 2 6 2 2 6^Am. &m¥8- 10 0 
17 2-§-<2i#. EP0 6 5 0 9 5 5Al^CEi$tlX 

h 77 y -;wy^^yft^«i ( h y r y -^^7 ^ v 

fc^L h y y^^V^JT % is : TPD) , 

50 tK?^y||#, */p/V-yHin*, hyr 
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[0072] ^-/I'&Am&m&fr-^&Amb*— *v 

tds-c#-5o ^-/^ttAtS (ito») «l 

[0 0 7 3] i^BlCJ^CTRttbixSW^ttAa 
Iwfi. h!)^ (8-^/y/7h) 7;v^^^ (Al 

q 3) ?©8-^y y y-/w*fcri*<0»*fl:«:Eti^ 
✓-/mbwm*\ ^u^Rlfc truest*** t°y 

[0 0 7 4] «^-ttA»r±2Jl^»tT8HiL-ct>J: 
<. ^ea^lcte, m^ASfflo^«?<Dif^P>»^ 

m^Am^^e>®^fp^^fio^#v^b^ 

d t dsff* Li \ c to X b *«S«St-o 
v^Tte, «*aAJB«r2JiK±R»tSi:#tlP]«"C*) 

[0 0 7 5] ^Bn^lTiE L*^PT?tt. S^^AIS 
^»i-S*«S^*< fcfc lS^T/W^y^lS (Li, 
Na. K, Rb, Cs) , T/^y±JS^JR (M g > C 
a, Sr. Ba) V^M^mk^tttttttt 

btiZ><nx\ »£Li\ C(/)J;9lrl^AHii^t 

* y ajr*5 j:t//*fcwtr>i/* y ±«&* w 
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KlllfttAlX^So 

[0076] m*&Am\^#£*iz>T;i'*y&m&£ 
x*/&tzteT/i<#y±m&m<7><m&'&no. i-iowt 

[0077] r^y&ji*3 < tt//*/cttr^y.±a 

l^Aig^#S^^ f)0-50 nm^|5ia(c: 1-3 wt% 

[0 0 7 8] *«a*<or/w*y&jR*3j:tJ5/*fcnr 

[0 0 7 9] T^y&JR*5«t^/*fcttTy^y±* 
20 [008 0] *-/H£A«fci£». 3&3tJl*3 J:tWF-i£A 

K< L4»tfttf*&*<49, t«©ttA»*ttL< 
[0 0 8 1] K^*^^^#^Pg^$tb/^V>^ > i 

o~ 4 ?a^xr<DM^mti^ mmmmno. 01-1™/ 

[0 0 8 2] ci^e>#So»fifc^Jt?S3K*jfe«^fflv^5» 

40 [008 3] *-^ttA!Mfc IXfi, Sffi#J^^ 

#U:L<, I TO (IK-^^^) , IZO 
(M«SK— -fWiM ^WJ*) s ZnO, Sn0 2 . I 

n 2 0 3 ^dS^lffettS^. »*U<ttI TO. IZO 
3dS»*UV\ I n 2 0 3 W6Sn0 2 COffl^Jtli, 

1— 20wt%^^b<. £^Kl#f£L<te5'-l 2wt 
%^»*UV\ I n 2 0 3 IC^f-r^Z nOtO^ltli, 

i-2 0wt%a*#£L<, sc>ic:jff*L<n5'-i 2wt 

%*»*UV\ ^ftl:Sn, Ti. Pb mt>*Wtikto<D 
50 »-C x ^{bfem^l-LT lwt%«T^£;ft,T^-Ct>£ 
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[0 0 8 4] *-/W£x«ffifct, mm&m\^£<>xi>M 

v\ I TO, I ZOii^M^^^y^ft^ii/^i 
-g\ L< n I n 2 0 3 |:Sn0 2 ^ZnO£ K— ^ 

^y^*s»*L<, ^^fiAI^^Ufi, 0. 1-4 
W/cra 2 ©«ffli s #*LV\ ^DC^/^i/^gl^i 10 
^J^tm #£L<teO. l-10W/cral «fIC 
0. 2-5W/cm 2 cD®[SriW£Ll\ ) £fc, 
h(12-l 0 0 nm/min , #1-5 — 50 nm/min COf&IS 

[0 0 8 5] ^'^^HTIt Wt-»JISi-5t>^ 
•Cf±*<. Ar N He. Ne, Kr. X e ^GD^fetf 

x. ^>5v^icti^^)il^^^^^v^^J:v\ CCD J; 

ilfitO. 1-2 0Paj&ffiT*«fct\ 

[0 0 8 6] /^AS^^i?^fi> *-^ftAt+ 20 
»tTX5-SJ^-b^J?§^#^ntfm<. iI3?5-5 0 
0 run, 43Mr 1 0 — 3 0 0 nmCQffiffltfSff £ b V > 0 

[0 0 8 7] #«W<aW«E LjHF-tt, «^^Am«co 

A K A 1 *5J;r/S^J^ (/:/clT i 30 

«:!»<) . t i iztcnmk^?> (t i n) tf>^-r*ia> 
is^fcii2i^i^tu cn&sr*at?fflv^c» 

£\ *jx€ix»giffi*l^>4<l:t), Al : 9 0-1 
0 0at% x T i : 9 0—1 0 0at%. T i N : 90—1 

00 woi%m&&ft$tix^z>zk*m&i,\<\ £/c, 

1 coa^-eii, t i (o^mmt 1 oat%j£*T^#f * l 

\\ #(CAK A 1 *5J:tf»»A*WC, ^^^SEj®«® 
irltiv^, S»*«i*^#P > tt> T i Nli»« 40 
mitmt LT^»*3ftS*#v\ T i Nfct, 

Sc, Nb, Zr, Hf, Nd, Ta, Cu, Si, C 
r, Mo, Mn, Ni, P d , P t *S £ U*W*£ £: , 

5at%£JlT, «M£»*U< ti2at%^T^*UTV^t 
[0 0 8 8] «^a=A3ft*«:»« 50 



*£Hi 2000-113976 
18 

Sfcl£#ll:L<ttl 0 0nm£A±, Wl^Klil 
0 0-1 0 0 0nm(Z>tfiHdS»* «KmffiJf a s !$"f 

SStdSflK* cnSr4S5»-&Jwfiji»l 0 0-5 0 Onm 
0 0 — 3 0 OnmeiT'fc^o 

[0089] mttAn&tGkmnmk&Qfttit<£»<n 
mztisX^ mz-fflm&te^tiK it so-iooo 
nmnmk-rti&£\<\ 

[0090] mM&mmzs mmi^mmmKtu^x^ s 

I?$li50-1 200nmgg^t6o fftlEcD 

ffi, PECVDft^J:!9MttL«J:v\ 
[0 0 9 1] ftjc. *:^PJ(^W^E L^^{CoV^TmP^ 

*fiL«£:B5£U ^MELflHStt* 
&ffl£W\ft\^ ft*R»J(OC aH 2 . SrH 2> B a H 2 , 

A 1 L i H^WtfSE L«J6»Jc*«H»^ttllB-e8eBS 
HT*3 9. Sihtfxj^ASftTl^o 
[0 0 9 2] %L&<!r—Xft<Dm±tfX^ Ar. He. 

aH 2 . SrH 2 , B aH 2 ^l/^^N 2 ^U^ 

SMJ^Al.L iH 4 feffl^6^ iBaiwftSfc 
*tJhXfx|CN 2 *r«V>Sci:dS"T*#*V^-e, A r &m 
V>6-<h^W^LV\ C^-Lh^X(7)7K^W*«, 1 
0 Oppm^T. $ fei^tt 1 Oppml^T, 1 ppra^TT 

v^^5^ iifo. lppmaft-efc^o wO«t5*»Jt^fx 
»5dirl:J;^ #«E L»3&f*<o*-ywffiA« 

[0 0 9 3] MlhffiOW^^ LTH, *7^«S, W 
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[o o 9 4] mitm<Dm£&mm-fz>^®t l-ch, » 

as«F£Li\ *^<— -fcflll^::i:i;:J:!K 3cffiX% 

**<hLTte, «astr-x. >y#t*-x, 

X x ^7^7r^^We>n, m:^7^t"-X 

H1-500^b, J;^^l<lil-2 00 mn, 4# 
1 — 2 0 /im s tfdil 0 0-2 0 0mngSt)^^ 

[0 0 9 5] **5, itih«lC[Uia^^Ufc*^tC«, 
ilfl — 1 0 Omg/cm 2 . «t 9 L < 1 — 1 0 mg/ 

cm 2 mmtmiz uv\, 30 
[0096] *^<— mAtmcommmt tt^ 

«"CfcottJ:i\ 6 fltfM* 

[0 0 9 7] Jg*#J<h LXIi, R&L,<n$3 L *^mk 

#1 4 oickt. mzs 0-1 0 otsstfc^o 
m^mELffimmm<tisXis&\,\ m&<o&it&£. 
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[0 0 9 8] ftj3 % t«Iftix^^^«f^j^ 

: 7i?*j\smk?^y p <DT? v/ismmmt turns. 

[0099] *^^^«ft^>rx^^*iw{b;S!3i#^ 
^»8B»*ffltn. ±t^mm\t\^x^9vmm<nftm 

ioT ±/a#x- & 5 * # * ^wjib >m&m <T>K 

[0 10 0] ±E««iJ(Z)±j«»-cjfeS^*^V«J!B^ 

v^ry/va - k^a^w *Btsa, h yry^;v^ 

[0101] fiKJKSttS#«E L^^«agft:^iS*«, 
WtdWIRBSjxSt^Tftt^v^s, If 1 00-1 000 
nnu #(w3 0 0 — 8 0 0nmCO$&|g^^^ LV\ ^7t, S 

^Sggl.Jr UX«, L< fi2 0 0 Mm i^T. #1^8 0 

[0 10 2] Wtt&E L^«7K^l-«^X^V>fc«), » 
JhffiO«*H^ m±Wg<DmKI*. W 2 ^Ar, 

V\ ^jS^i^>C a H 2 . S r H 2 > B a H 2 , A 1 L i H 4 

^E L»3gf*^«g. «:«»J^iEe, #Jh*t?*r^» 
v\ 

[oio3] mteunt utit sffi«^e>«3tLfe3t 

tR«a?BT?t^awx*«>oXfcJ:<. ^i8We*6»& 

[0104] aaKiwfe^^/^^-w^^ttw 
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[0 10 5] fe7-</i/*HRKW\ m&y*^ xyis^m 
xfflv^ftxv^6;*7 7 — 7^/i^ — &/Bv\ixtffiv\& s * 

*« E L 5 Tfe fcHirX * 9 - 7 >f /V. * - 

[0106] ^fc, E L9R?-tttH>S3fcX»JI^3biRJR 

[0 10 7] *fc, iIMiI^J:5^^«i$:ffl 10 

[0108] »**»7^^-mr±. EL*x©*t 

[0 10 9] *56W»fi, a^WfcttSftJtH^WW 
[0 110] /M^^-tt, at*:«HJ:»3fc*:iB*Uftv^ 

^Sfcttttta^tflK* 7^hy y^77^--wj 

l\ Sfc. I TO. izo^M^l^^-^^tt^ 
[0111] ^tKiRttWK. aattt-W-^^BliR^jg. 19 ft 30 

[0112] *i§wotiELi^n a*, mmsm 

[0 113] 

W~fZ>o 40 

[0114] <nnmi >sxT<o£?\zLxmi&-r h y 

[0 115] ^-^y^±l7 0 5 9#7*&te-ht^ 
I TOSlMtffi (*-^SA««) £B«fC8 5nmX6 4 
X 2 5 6 Ksx h^HF^ (— ®^^fc!9 280X280/2 
m ) Sr«/*-r-5«fc5/*l«* />'*-~^Lfc 0 tit, 

*a>£3l#J:«fXft«L,rt: e #:t^X\ ffi^UV/0 3 
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1 X 1 0- 4 Pa«T*X^/ELyc o f Lt, 4, 
4* , 4" - by* (-N- (3-^^/1^7rc^yW) - 
N-7x^7^) h|j7x^7-;y (m-MTD 
ATA) 4r^*}SS0. 2nm/sec. T4 Onim^ifi^lC^ 
#U ^-/^Aiilto N, N* -i^7x^ 

A'-N, N ' -m-hy^-4, 4* — i?T ^ y - 1 , 
1' -If^a-A' (£AT. TPD) £^*Mffi0. 2nm 

/sec. -C3 bx^<DW-^\^mm\^. ^-/^mmmtvtio 
hy* (8-^;y;7h) tvw-** (j^ 

T\ Al q3 ) atMO. 2 nm/sec. X* 5 0 nmCO fW- 

HX, 0. 5nmCOjp:${CL i 7 . 3at%<DA 1 L 

X/<V?m<D!£Jjl, 0PaX\ X/*y#jfX\znA r £ 
fflV\ 8A1M10 0W, ^--/s'h^SStt4^ 
"SS^-^y hOffi»i 9 Omm^ Lfc 0 L 
X, A 1 ^-yj/ FSrfflV^DC^jx^jfeiaO> A 

[oiie] z<nmmELmmmmmztitimtii%. 
x. ucaH 2 s^y h^Attxgae. 

(* y KI30Y 2 9 6D) 4:*Wb^«JB 

T*10 0iDgMtfc o ^LT, ^t-ltte^ LX1. 0 0 /zm 

?i±M7 0 5 9#7*&S;fcX, S4EIP]±S:H 9 

ft ^3 kg/cm 2 COJEE^X^PJEU #7 i: »lbtE 

7 nm <7)*^--fr-*lwt%#»3it\ «Sf#j<DS£ff# 

^«j^-^|^(7)^^lmra 3 ^fcf9 0. 0 1 mg/mm? £ L- 
[0 117] #f,tlf:*iELi^l:, *<MMH*+-0 

e««E*BMjqu i«7 ot^os^r, 10mA/ 

cm 2 ^^«StflfeS"C*«aB»S^r, »S<^ffiS^L * 

[0 1 1 8] C£>#$|E Lm+te. 6 0 0^i|iO 
4B»»ffi«0. 9 5—1. 1 /cofc Q 4fc N 4 00W 
ffift«<7)*»*ffia*tt 1 %«T. 6 0 O^igft^O 

sritLfc^^nswfi, o*ti, mw&nmm/ti) 
mmmt Lxfmbfc 0 (*»*b 

/ (111^(7)®^) x 1 0 0 (%) <ir LXff-ISLfCo 
[0 119] <HjKM2>tt«t#j^ LXCaH 2 COft^ 

d^pj*ws r H 2 ^m^^±mnmmmi tmm^t-x 

[0 12 0] ^(OtlELiK, 6 0 0«fBei«^ 
ffi^fJWJgfiO. 9 5-1. lfcofc, 4fc, 4 0 0W1 
Klb«^*»3taaa|stt 1 %«T. 6 0 O^NBIiSO 
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[0 12 1] <mi&&lS>&t&Mk LTCaH 2 ^ 
9 I-RSCOA 1 L i H 4 £rffll\ ^tlh^^ UN 2 ^ 

[0 12 2] ^^lELiT-t), 6 0 0«PM*«l«O 
ffi#»ffi«0. 9 5-1. lfzotc 0 400*1 
Ktt«^*»5tffia*tt 1 %EAT, 6 0 0 ^H^tt^CD 

[0 12 3] <Ht?ij4>^|tLXCaH 2 ^ 

[0 12 4] <HJfi«5>«^aA«ffiS:A 1 L i (Dft 
^ 19 L i 2 0 £ Ufcfifett^Ste^J 1 t LTf«E 

[0 12 5] C^tiEL^t, 6 0 0*1lgftm?> 
tS*f»Sf*0. 9 5-1. l/:of: e £fc, 4 0 0*1 
K»«<Z>*«3fcffia*tt 1 %£JtT, 6 0 0 B»HI%Hj%<£> 
*«3tffi«*tt 3 %HT« ofc 0 

[0 12 6] <Hj«fiW6 >«^ftA««S:A 1 L i (Oft 
fc> t) id L i F t Lfcft&ttJOMfl 1 RJ«^ LT#$lE L 

[0 12 7] ^tiELiH, 6 0 0«» 
*9*r»SfcJ:0. 9 5-1. lfcofc 4 0 0*1 

1 %J^T, 6 0 0 I$KIKHj&«) 
3 %£XTtd^tz 0 
[0 12 8] <Jt«« 1 >f£*g#J£: LTC a H 2 <Oftfr 

TtSELl^m ^Jfe^Jl i: IrI^IC UT^ffiLfc 0 

[0 12 9] ^(DtlELim 100*Hggj^O 
tS^fJWSfi 1 . 5 J£JUh. 3 0 0 B*fiBKft«<&ffl»»Kl:t 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An organic EL device with which the organic electroluminescence structure which has a hole 
impregnation electrode, an electron injection electrode, and an organic layer containing one or more 
sorts of luminous layers prepared in inter-electrode [ these ] is contained by airtight case, one or more 
sorts of calcium hydride, hydrogenation strontium, hydrogenation barium, and a lithium aluminum 
hydride are arranged in said airtight case, and said electron injection electrode contains any one or more 
sorts of alkali metal and the alkaline earth metal. 

[Claim 2] An organic EL device of claim 1 whose thickness of said electron injection electrode is lnm 
or less. 

[Claim 3] An organic EL device of claims 1 or 2 with which at least one of said organic layers contains 
any one or more sorts of alkali metal and the alkaline earth metal. 

[Claim 4] An organic EL device with which the organic electroluminescence structure which has a hole 
impregnation electrode, an electron injection electrode, and an organic layer containing one or more 
sorts of luminous layers prepared in inter-electrode [ these ] is contained by airtight case, one or more 
sorts of calcium hydride, hydrogenation strontium, hydrogenation barium, and a lithium aluminum 
hydride are arranged in said airtight case, and at least one of said organic layers contains any one or 
more sorts of alkali metal and the alkaline earth metal. 

[Claim 5] An organic EL device of claims 3 or 4 with which said organic layer has an electron injection 
layer between said electron injection electrodes and said luminous layers, and said electron injection 
layer contains any one or more sorts of alkali metal and the alkaline earth metal. 
[Claim 6] One organic EL device of claims 1, 2, 3, or 5 with which said electron injection electrode 
contains any one or more sorts of alloys of alkali metal, these oxides, these fluorides, alloys of alkaline 
earth metal, these oxides, and these fluorides. 

[Claim 7] One organic EL device of claims 1-6 with which said electron injection electrode and/or said 
organic layer contain a lithium. 

[Claim 8] An organic EL device of claim 7 with which said electron injection electrode contains any one 
or more sorts of an aluminium-lithium alloy, lithium oxide, and lithium fluoride. 
[Claim 9] One organic EL device of claims 3, 4, 5, or 7 whose contents of alkali metal of said organic 
layer and/or alkaline earth metal are 0.1 - 10wt%. 

[Claim 10] One organic EL device of claims 1-9 which have adhesives for the closures with which said 
airtight case sticks a substrate with which the laminating of said organic electroluminescence structure is 
carried out, a closure board which prepared a predetermined opening on said organic 
electroluminescence structure, and has been arranged, and said closure board to said substrate. 
[Claim 1 1] An organic EL device of claim 10 with which said opening is filled up with nitrogen and 
calcium hydride and/or hydrogenation strontium are arranged in said airtight case. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the organic EL device which 

used the organic compound. 

[0002] 

[Description of the Prior Art] In recent years, the organic EL device is studied briskly. This is vacuum 
evaporationo about hole transportation materials, such as triphenyl diamine (TPD), on transparent 
electrodes (hole impregnation electrode), such as tin dope indium oxide (ITO). It considers as a thin 
film, and they carry out a laminating on it, using fluorescent materials, such as an aluminum quinolinol 
complex (Alq3), as a luminous layer, and it is observed by several 100 to several 10,000 cd/m2 and very 
high brightness being obtained with the voltage before and behind 10V with the element which has the 
basic configuration in which the metal electrode with still smaller work functions, such as Mg, (electron 
injection electrode) was formed. 

[0003] It is thought that what pours in many electrons to a luminous layer, an electron injection 
transportation layer, etc. is effective as for the material used as an electron injection electrode of such an 
organic EL device. If it puts in another way, it can be said that the smaller material of a work function is 
suitable as an electron injection electrode. Although there are various things as a small material of a 
work function, as what is used as an electron injection electrode of an organic EL device, it becomes 
JP,2-15595,A from two or more metals other than alkali metal, and MgAg is indicated as an electron 
injection electrode whose work function of at least one sort of metals of these metals is less than 4eV, 
for example. 

[0004] Moreover, as a small thing of a work function, alkali metal is desirable, and NaK is indicated by 
U.S. Pat. No. 3173050 and this No. 3382394 specification as an alkali metal. If Li is especially used for 
an electron injection electrode, the organic EL device of high brightness will be obtained. 
[0005] As an electron injection electrode using alkali metal, the electron injection electrode using the 
AlLi alloy indicated by JP,60-165771,A, JP,4-212287,A, JP,5-121 172,A, and JP,5-159882,A is known, 
if the concentration of Li of the AlLi alloy indicated by these official reports is mentioned — (1) JP,60- 
165771,A -- Li concentration - 3.6 - 99.8at% (1 - 99wt%) the 29.5 - 79.1at% (10 - 50wt%) AlLi alloy 
is indicated preferably. (2) JP,4-212287,A - Li concentration - more than 6at% - the 6 - 30at% AlLi 
alloy is indicated preferably. (3) JP,5-121 172,A - Li concentration -- a 0.0377 - 0.38at% (0.01 - 
0.1:100wt ratio) AlLi alloy — moreover, the AlLi alloy not more than 15.9at% (50 or less: lOOwt ratio) 
is preferably indicated for Li concentration. (4) The AlLi alloy whose Li concentration is 5 - 90at% is 
indicated by JP,5-159882,A. 

[0006] furthermore - JP,9-17574,A — as an electron injection electrode (layer) — the compound of 
alkali metal (Li, Na, K, Rb, Cs) — the oxide of alkali metal, a peroxide, the multiple oxide, the 
halogenide, the nitride, and the alkali-metal salt are indicated especially. Specifically, the Li20, Li202, 
LiA102 and LiB03, LiCl, and Li2C03 grade is mentioned. 

[0007] Moreover, in JP, 10-745 86, A, LiF, MgF2, and MgCa2 are indicated by the alkali fluoride, the 
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alkaline earth fluoride, and the concrete target as an electron injection electrode. 

[0008] However, like Li, the small material of a work function has high reactivity to oxygen or moisture, 
and is chemically unstable. The organic EL device using the electron injection electrode containing 
alkali metal, such as Li, has during a drive the problem that brightness rises, although very high 
brightness is obtained. This is because annealing of the interface of an organic layer is carried out to an 
electrode by the pyrexia at the time of a drive, an I(current)-V (voltage) curve changes with it with drive 
time amount and a current value becomes large also with the same applied voltage. In addition, an I 
(current)-L (brightness) curve hardly changes with drive time amount. 

[0009] Moreover, the above-mentioned MgAg etc. has during a drive the problem that brightness rises, 
as well as the case of alkali metal when alkaline earth metal is used for an electron injection electrode. 
[0010] By the way, an organic EL device has the problem of being very weak in moisture. Exfoliation 
arises between a luminous layer and an electrode layer, or a component deteriorates, the field called a 
dark spot non-emitting light will be generated, or luminescence area will contract, and it will become 
impossible to maintain luminescence of predetermined grace under the effect of moisture. 
[001 1] As a method for solving this problem, adhesion immobilization of the airtight case and closure 
layer which covers a part for an organic electroluminescence laminated-structure soma is carried out on 
a substrate, and the exterior and the technology to intercept are known as indicated by JP,5-36475,A, the 
5-89959 official report, the 7-169567 official report, etc. 

[0012] However, even if it prepares such a closure layer etc., too, under the effect of the moisture which 
invades from the outside in connection with the drive passage of time, luminescence brightness will 
decrease, a dark spot will arise, or this will be expanded, luminescence area will contract, and an 
element will deteriorate, as a result poor luminescence will get worse, and it will become use 
impossible. 

[0013] Moreover, the organic electroluminescence structure is contained in an airtight case, and 
arranging a drying agent in this case is proposed. For example, diphosphorus pentaoxide (P205) is 
indicated by JP,3-261091,A as a drying agent. However, moisture will be absorbed, it will dissolve in 
the water (deliquescence), and P205 will become a phosphoric acid, and they will have a bad influence 
on the organic electroluminescence structure. Moreover, the enclosure method of P205 is restricted 
remarkably and is not practical. 

[0014] A zeolite, an activated alumina, silica gel, and a calcium oxide are mentioned to the impalpable 
powder solid-state dehydrating agent and the concrete target at JP,6- 176867, A. However, since the 
drying agent which physisorbs moisture like a zeolite emits the moisture to which it stuck with the heat 
at the time of an organic EL device emitting light, sufficient life is not acquired. 
[0015] On the other hand, the alkali-metal oxide, the alkaline-earth-metal oxide, the sulfate, and the 
metal halogenide are mentioned to the compound and concrete target which maintain a solid state even 
if it absorbs moisture to JP,9- 148066, A, while adsorbing moisture chemically as a drying agent. Since 
these compounds chemisorb moisture, re-emission of moisture does not take place but the life of an 
element becomes long. However, as a life of an element, it is still inadequate. 

[0016] this invention persons have proposed using calcium hydride and/or a lithium aluminum hydride 
as a drier in Japanese Patent Application No. No. 181458 [ ten to ]. If these are used for a drying agent, 
the life of an organic EL device will become long by leaps and bounds. However, while this thing has a 
preeminent effect to the element deterioration by expansion of an area which was a problem 
conventionally non-emitting light, it has the problem that brightness falls with drive time amount. This 
is because an I(current)-V (voltage) curve changes with drive time amount and a current value becomes 
small also with the same applied voltage. In addition, an I(current)-L (brightness) curve hardly changes 
with drive time amount. 
[0017] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can be manufactured easily 
and the effect of moisture etc. is eliminated as much as possible, and deterioration with the passage of 
time especially expansion of an area non-emitting light, and change of brightness are small, and it is 
offering the long lasting organic EL device which can maintain the initial engine performance for a long 
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period of time. 
[0018] 

[Means for Solving the Problem] The following configurations can attain such a purpose. 
[0019] (1) An organic EL device with which the organic electroluminescence structure which has a hole 
impregnation electrode, an electron injection electrode, and an organic layer containing one or more 
sorts of luminous layers prepared in inter-electrode [ these ] is contained by airtight case, one or more 
sorts of calcium hydride, hydrogenation strontium, hydrogenation barium, and a lithium aluminum 
hydride are arranged in said airtight case, and said electron injection electrode contains any one or more 
sorts of alkali metal and the alkaline earth metal. 

(2) An organic EL device of the above (1) whose thickness of said electron injection electrode is lnm or 
less. 

(3) The above (1) whose at least one of said organic layers contains any one or more sorts of alkali metal 
and the alkaline earth metal, or (2) organic EL devices. 

(4) An organic EL device with which the organic electroluminescence structure which has a hole 
impregnation electrode, an electron injection electrode, and an organic layer containing one or more 
sorts of luminous layers prepared in inter-electrode [ these ] is contained by airtight case, one or more 
sorts of calcium hydride, hydrogenation strontium, hydrogenation barium, and a lithium aluminum 
hydride are arranged in said airtight case, and at least one of said organic layers contains any one or 
more sorts of alkali metal and the alkaline earth metal. 

(5) The above (3) said whose electron injection layer said organic layer has an electron injection layer 
between said electron injection electrodes and said luminous layers, and contains any one or more sorts 
of alkali metal and the alkaline earth metal, or (4) organic EL devices. 

(6) An organic EL device of either the above (1) said whose electron injection electrode contains any 
one or more sorts of alloys of alkali metal, these oxides, these fluorides, alloys of alkaline earth metal, 
these oxides, and these fluorides, (2), (3) or (5). 

(7) One organic EL device of above-mentioned (1) - (6) with which said electron injection electrode 
and/or said organic layer contain a lithium. 

(8) An organic EL device of the above (7) with which said electron injection electrode contains any one 
or more sorts of an aluminium-lithium alloy, lithium oxide, and lithium fluoride. 

(9) An organic EL device of either the above (3) whose content of alkali metal of said organic layer 
and/or alkaline earth metal is 0.1 - 10wt%, (4), (5) or (7). 

(10) said — airtight - a case -- said — organic electroluminescence - the structure - a laminating -- 
carrying out - having — **** — a substrate -- said — organic electroluminescence ~ the structure - a top 
- predetermined — an opening — preparing - arranging — having had — the closure ~ a board - said — 
the closure — a board — said — a substrate — sticking -- the closure - ** — adhesives — having — the 
above - (— one ~ ) (— nine — ) - either - an 

(1 1) An organic EL device of the above (10) with which said opening is filled up with nitrogen and 
calcium hydride and/or hydrogenation strontium are arranged in said airtight case. 

[0020] 

[Function] The organic electroluminescence structure in which the organic EL device of this invention 
has a hole impregnation electrode, an electron injection electrode, and an organic layer containing one or 
more sorts of luminous layers by which it was prepared in inter-electrode [ these ] is contained by the 
airtight case, and one or more sorts of calcium hydride, hydrogenation strontium, hydrogenation barium, 
and a lithium aluminum hydride are arranged as a drier in the non-contact condition in this airtight case 
at said organic electroluminescence structure. And an electron injection electrode contains any one or 
more sorts of alkali metal and the alkaline earth metal. As for the thickness of this electron injection 
electrode, it is desirable that it is lnm or less. Or an one [ of organic layers / at least ] electron injection 
layer contains any one or more sorts of alkali metal and/or the alkaline earth metal preferably. As for the 
content, it is especially desirable that it is 1 - 3wt% 0.1 - 10wt%. 

[0021] Thus, since the invading moisture can be remove and the moisture concentration within an 
airtight case can be lower as a drier in an airtight case after closing one or more sorts especially by [ of 
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calcium hydride hydrogenation strontium, hydrogenation barium, and a lithium aluminum hydride ] 
arranging calcium hydride and/or hydrogenation strontium preferably, expansion of an area non-emitting 
light hardly take place for a long time, but the life of an element become long by leaps and bounds. 
[0022] Calcium hydride and a lithium aluminum hydride remove moisture according to the following 
reaction formula. Hydrogenation strontium and hydrogenation barium remove moisture according to the 
formula of the following calcium hydride, and the same reaction formula. 
[0023] 

CaH2 + 2H20 -> calcium2 (OH) + 2H2AlLiH4 + 4H20-> Li (OH) + aluminum3 (OH) + 4H2 [0024] 
Since the compound (hydroxide) after reacting with water exists in stability, re-emission of the moisture 
removed once does not take place. And since hydrogen occurs with moisture removal and the inside of 
an airtight case serves as reducing atmosphere by using the following for a drying agent, deterioration of 
an electrode, especially an electron injection electrode is prevented, and the life of an element is 
prolonged further. Therefore, it is longer lasting than the case where the compound of JP,9- 148066, A is 
used. Moreover, since hydrogen carries out equimolar generating according to the above-mentioned 
formula at the time of steam adsorption, change of the internal pressure within an airtight case is very 
small, or there is, and it is desirable also when maintaining sealing performance. [ no ] The compound of 
JP,9-148066,A is disadvantageous also at this point. 

[0025] And since a solid state is maintained even if it absorbs moisture, if it arranges in the organic 
electroluminescence structure and the non-contact condition, it cannot have a bad influence on an 
element, and can enclose easily in an airtight case. 

[0026] Furthermore, in this invention, when an electron injection electrode contains any one or more 
sorts of alkali metal and the alkaline earth metal, while high brightness is obtained, the thickness is made 
comparatively thinner than lnm or less and the former, and fluctuation of brightness hardly takes place 
by using together with the above drying agents, but fixed brightness comes to be obtained for a long 
time. 

[0027] Or also when any one or more sorts of alkali metal and the alkaline earth metal are contained, 
one [ of organic layers / at least ] the organic layer which touches an electron injection electrode 
preferably, i.e., an electron injection layer, high brightness is obtained, fluctuation of brightness hardly 
takes place by using together with the above drying agents, but fixed brightness comes to be obtained 
for a long time. In this case, even if there are too many contents of alkali metal and/or alkaline earth 
metal and it is too few, there is orientation for fluctuation of brightness to become large, and it is 
desirable that it is 0.1 - 10wt%. especially - the range of the interface of an electron injection electrode 
to 0-50nm - 1 - 3wt% -- containing is desirable. 

[0028] The hydrogen emitted in case a drying agent absorbs and removes moisture has the reduction 
effect to alkali metal and alkaline earth metal, and this is stabilized by the alkali metal and/or alkaline 
earth metal which an electron injection electrode and/or an electron injection layer contain being 
hydrogenated, and is considered that brightness change is lost. Since hydrogen exists superfluously in an 
airtight case, a hydride exists in stability. 

[0029] In addition, as above-mentioned, alkaline earth metal, the small material, i.e., the alkali metal, of 
a work function, is used for the conventional organic EL device as an electron injection electrode, and it 
had the problem that brightness rose with drive time amount. The organic EL device of this invention is 
stabilized in the brightness of long duration regularity to it, it is obtained, and aging of the engine 
performance is very small. Moreover, the manufacture is also easy. 
[0030] 

[Embodiment of the Invention] The organic electroluminescence structure in which the organic EL 
device of this invention has a hole impregnation electrode, an electron injection electrode, and an 
organic layer containing one or more sorts of luminous layers by which it was prepared in inter- 
electrode [ these ] is contained by the airtight case, and one or more sorts of calcium hydride, 
hydrogenation strontium, hydrogenation barium, and a lithium aluminum hydride are arranged in the 
non-contact condition in this airtight case at the organic electroluminescence structure. The original 
presentation of the calcium hydride (CaH2) of a drier, hydrogenation strontium (SrH2), hydrogenation 
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barium (BaH2), and a lithium aluminum hydride (AlLiH4) may be somewhat deflected from 
stoichiometric composition. As these do not contact the moisture in atmospheric air as much as possible, 
they are enclosed in a case. 

[003 1] Even if it uses any of CaH2, SrH2, BaH2, and AlLiH4 for a drying agent, the same effect is 
acquired, but since reactant high AlLiH4 may have to use Ar for the closure gas within an airtight case, 
CaH2, SrH2, and BaH2 which can use N2 are more desirable. Moreover, since stability is inferior, as for 
BaH2, it is desirable to use especially CaH2 and SrH2 as a drying agent. 

[0032] As for CaH2, SrH2, BaH2, and AlLiH4, it is desirable to arrange about 0.0001-0.5mg per three 
1mm of space within an airtight case in an airtight case. If there are less CaH2, SrH2, BaH2, and 
AlLiH4 to arrange than this, removal of moisture fully becomes impossible. Moisture is removed, the 
life of an element is prolonged so that there are much CaH2, SrH2, BaH2, and AlLiH4, but if the 
organic electroluminescence structure is contacted, a bad influence will arise conversely. Usually, the 
maximum of the amount which can be arranged is about [ lmg //mm ] three. Even when using together 
CaH2, SrH2, BaH2, and AlLiH4, it is desirable that the total quantity is within the limits of the above. 
[0033] Using CaH2, SrH2, BaH2, and A1LLH4 as a particle, the mean particle diameter in that case is 
0.01-10 micrometers. A degree is desirable. If particle size is larger than this, since surface area will 
decrease, absorptivity falls. If smaller than this, storage and handling will become difficult, with 
absorptivity maintained. 

[0034] In order to avoid a bad influence in an airtight case, CaH2, SrH2, BaH2, and AlLiH4 are 
arranged so that the organic electroluminescence structure may not be contacted. Especially a 
configuration method has the method of putting CaH2, SrH2, BaH2, and AlLiH4 into the bag and 
container which have permeability which is not limited, for example, fixes CaH2, SrH2, BaH2, and 
AlLiH4 in an airtight case as a Plastic solid, such as a method and porosity Teflon, and fixing in a case, 
the method of preparing a hollow and a partition in a substrate or a closure board, and arranging CaH2, 
SrH2, BaH2, and AlLiH4 there Moreover, you may arrange as a thin film thru/or a thick film in an 
airtight case by screen-stencil, a reactant spatter, etc. Under the present circumstances, membranous 
thickness is 0.1-100 micrometers. A degree is desirable. 

[0035] Next, the organic electroluminescence structure which constitutes the organic EL device of this 
invention is explained. The organic electroluminescence structure of this invention has one or more sorts 
of organic layers prepared on the substrate a hole impregnation electrode, electron injection electrodes, 
and inter-electrode [ these ]. An organic layer has at least one-layer electron injection layer and a 
luminous layer, respectively, on it, has an electron injection electrode and may prepare a protection 
electrode as the maximum upper layer further. In addition, there may not be an electron injection layer. 
[0036] First, an electron injection electrode is explained. 

[0037] As a component of an electron injection electrode, any one or more sorts of the material of the 
low work function which performs electron injection effectively, i.e., alkali metal, (Li, Na, K, Rb, Cs), 
and the alkaline earth metal (Mg, calcium, Sr, Ba) are contained. Since high brightness will be obtained 
if Li is used especially, it is desirable. Although these may be used with a metallic element simple 
substance, it is desirable to use either these alloys, these oxides and these fluorides. Although these 
oxides and a fluoride usually exist with the stoichiometric composition, some amounts of O and 
amounts of F may be deflected. Moreover, these may use one sort and may use two or more sorts. 
Especially as an alloy system, although not limited, Ag-Mg (Ag:l - 20at%), aluminum-Li (Li:0.3 - 
14at%), In-Mg (Mg:50 - 80at%), aluminum-calcium (calcium:5 - 20at%), etc. are desirable, for 
example. 

[0038] as an electron injection electrode - the inside of these — especially — aluminum-Li (Li:0.4 - 6.5 
(however, 6.5 is not included) at%) or (Li:6.5 - 14at%) Li2 — O and LiF are desirable. 
[0039] Moreover, the thing of the hydride (LiH, NaH, KH, RbH, CsH) of alkali metal and alkaline earth 
metal (MgH2, CaH2, SrH2, BaH2) for which LiH is used preferably is also desirable any one or more 
sorts as an electron injection electrode. 

[0040] Moreover, when an organic layer contains any one or more sorts of alkali metal and the alkaline 
earth metal so that it may mention later, Although the following is also preferably used as an electron 
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injection electrode For example, metallic element simple substances, such as La, Ce, aluminum, Ag, In, 
Sn, Zn, Zr, Er, Eu, Ga, Hf, Nd, Rb, Sc, Sm, Ta, Y, and Yb, Or the compound of HfC, LaB6, MoC, NbC, 
PbS, TaC, ThC, Th02, ThS, TiC, TiN, UC, UN, U02, W2C, Y203, ZrC and ZrN, and Zr02 grade may 
be used. Moreover, in order to raise stability, it is desirable to use the alloy system containing a metallic 
element of two components and three components. As an alloy system, aluminum system alloys, such as 
aluminum-In (In:l - 10at%) and aluminum-R [R expresses the rare earth elements containing Y and Sc], 
etc. are desirable in addition to the above-mentioned thing. Also in these, it is hard to generate 
compressive stress and aluminum system alloys, such as aluminum simple substance and aluminum-R 
(R: 0.1-25, especially 0.5 - 20at%), are especially desirable. These work functions are 4.5eV or less, and 
a metal 4.0eV or less and its alloy are [ especially a work function ] desirable. 
[0041] Especially the thickness of an electron injection electrode has desirable 0.5nm or less lnm or 
less. In order to form membranes to homogeneity conventionally, although, as for thickness, 4nm or 
more was made desirable, as for the effect of this invention that fixed brightness is obtained for a long 
time, the one where the thickness of an electron injection electrode is as thin as lnm or less is obtained. 
Moreover, the lower limit is usually about O.lnm. An electron injection electrode may not exist as a 
film, but the particle of alkali metal and/or alkaline earth metal may exist in the organic layer surface 
(interface) in the shape of an island. 

[0042] An amorphous condition or the diameter of crystal grain of the electron injection electrode of this 
invention is usually lOOnm or less. 

[0043] An electron injection electrode is formed by vacuum evaporationo, a spatter, etc. 
[0044] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the conditions of 
vacuum deposition are not limited when forming an electron injection electrode with vacuum 
deposition, an evaporation rate is 0.01-1 nm/sec. Considering as a degree is desirable. Moreover, it is 
desirable to form each class continuously in a vacuum. If it forms continuously in a vacuum, since it can 
prevent an impurity sticking to the interface of each class, a high property is acquired. 
[0045] When forming an electron injection electrode by the spatter, the pressure of the sputtering gas at 
the time of a spatter has the desirable range of 0.1 -5Pa. Moreover, the electron injection electrode which 
has a concentration gradient can be easily obtained by being said within the limits and changing the 
pressure of sputtering gas during membrane formation. Moreover, it is desirable to make it the 
membrane formation conditions with which the product of membrane formation gas pressure and the 
distance between substrate targets fills 20 - 65 Pa-cm. 

[0046] In addition to this by inert gas and reactant spatters, such as Ar used for the usual sputtering 
system, the reactant gas of sputtering gas of N2, H2, 02, C2H4, and NH3 grade is usable. 
[0047] What is necessary is just to form membranes using the RF spatter using RF power supply as a 
spatter, and a spatter suitable out of DC spatter etc. As power of a sputtering system, it is the range of 1 - 
10 W/cm2 in 0.1 - 10 W/cm2 and RF spatter preferably at DC spatter. Moreover, a membrane formation 
rate is 5 - 100 nm/min, especially 10-50 nm/min. A range is desirable. 

[0048] Next, the organic layer prepared in the organic electroluminescence structure of this invention is 
described. 

[0049] A luminous layer has a hole (electron hole) and an electronic transportation function, and the 
function to make the recombination of a hole and an electron generate an exciton. It is desirable to use a 
neutral compound for a luminous layer comparatively electronically. 

[0050] Although especially the thickness of a luminous layer is not restricted and changes also with 
formation methods, it is usually desirable to be especially referred to as 10-300nm about 5-500nm. 
[0051] The luminous layer of an organic EL device is made to contain the fluorescence material which 
is the compound which has a luminescence function. At least one sort chosen from compounds, such as 
a compound which is indicated by JP,63-264692,A, for example, Quinacridone, rubrene, and styryl 
system coloring matter, as such fluorescence material, for example is mentioned, moreover, quinoline 
derivatives, such as metal complex coloring matter which makes a ligand eight quinolinols, such as tris 
(8-quinolinolato) aluminum, or the derivative of those, a tetra-phenyl butadiene, an anthracene, 
perylene, coronene, and 12-phtalo peri — non, a derivative etc. is mentioned. Furthermore, the phenyl 
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anthracene derivative of JP,8-12600,A, the tetra-aryl ethene derivative of JP,8-12969,A, etc. can be 
used. 

[0052] Moreover, it is desirable to use it combining the host substance which can emit light by itself, 
and the use as a dopant is desirable. As for the content of the compound in the luminous layer in such a 
case, it is desirable that it is further 0.1 - 15wt% 0.01 - 20wt%. The luminescence wavelength property 
of a host substance can be changed by using it combining a host substance, and while luminescence 
which shifted to long wavelength is attained, the luminous efficiency and stability of an element 
improve. 

[0053] As a host substance, a quinolinolato complex is desirable and the aluminum complex which 
makes an eight quinolinol or its derivative a ligand further is desirable. As such an aluminum complex, 
what is indicated by JP,63-264692,A, JP,3-255190,A, JP,5-70733,A, JP,5-258859,A, JP,6-215874,A, 
etc. can be mentioned. 

[0054] Specifically, it is tris first. Aluminum, screw (8-quinolinolato) magnesium, (8-quinolinolato) 
Screw ({Benzo f} -8-quinolinolato) zinc, screw (2-methyl-8-quinolinolato) aluminum oxide, A tris (8- 
quinolinolato) indium, tris (5-methyl-8-quinolinolato) aluminum, 8-quinolinolato lithium, a tris (5- 
chloro-8-quinolinolato) gallium, There are screw (5-chloro-8-quinolinolato) calcium, 5, 7-dichloro-8- 
quinolinolato aluminum, tris (5, 7-dibromo-8-hydroxy quinolinolato) aluminum, Pori [zinc (Il)-screw 
(8 -hydroxy- 5 -kino RINIRU) methane], etc. 

[0055] Moreover, you may be the aluminum complex which has other ligands besides an eight 
quinolinol or its derivative, and it is such a thing, Screw (2-methyl-8-quinolinolato) (phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (alt.-KUREZORATO) aluminum (III), Screw (2- 
methyl-8-quinolinolato) (METAKUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) 
(Para-KUREZORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (ortho-phenylphenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (meta-phenylphenolate) aluminum (III), Screw (2- 
methyl-8-quinolinolato) (para-phenylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2,3- 
dimethylphenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 6-dimethyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 4-dimethyl phenolate) aluminum (III), Screw (2- 
methyl-8-quinolinolato) (3, 5-dimethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (3, 
5-G tert-butyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 6-diphenyl phenolate) 
aluminum (III), Screw (2-methyl-8-quinolinolato) (2, 4, 6-triphenyl phenolate) aluminum (III), Screw 
(2-methyl-8-quinolinolato) (2, 3, 6-trimethyl phenolate) aluminum (III), Screw (2-methyl-8- 
quinolinolato) (2, 3, 5, 6-tetramethyl phenolate) aluminum (III), Screw (2-methyl-8-quinolinolato) (1- 
NAFUTORATO) aluminum (III), Screw (2-methyl-8-quinolinolato) (2-NAFUTORATO) aluminum 
(III), Screw (2, 4-dimethyl-8-quinolinolato) (ortho-phenylphenolate) aluminum (III), Screw (2, 4- 
dimethyl-8-quinolinolato) (para-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) 
(meta-phenylphenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (3, 5-dimethyl 
phenolate) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) (3, 5-G tert-butyl phenolate) 
aluminum (III), Screw (2-methyl-4-ethyl-8-quinolinolato) (Para-KUREZORATO) aluminum (III), 
Screw (2-methyl-4-methoxy-8-quinolinolato) (para-phenylphenolate) aluminum (III), screw (2-methyl- 
5-cyano-8-quinolinolato) (alt.-KUREZORATO) aluminum (III) and screw (2-methyl-6-trifluoromethyl- 
8-quinolinolato) (2-NAFUTORATO) aluminum (III) etc. - it is. 

[0056] In addition, screw (2-methyl-8-quinolinolato) aluminum (Ill)-mu-oxo-screw (2-methyl-8- 
quinolinolato) aluminum (III), Screw (2, 4-dimethyl-8-quinolinolato) aluminum (Ill)-mu-oxo--screw (2, 
4-dimethyl-8-quinolinolato) aluminum (III), Screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III)- 
mu-oxo-screw (4-ethyl-2-methyl-8-quinolinolato) aluminum (III), Screw (2-methyl-4-methoxy 
quinolinolato) aluminum (Ill)-mu-oxo--screw (2-methyl-4-methoxy quinolinolato) aluminum (III), 
Screw (5-cyano-2-methyl-8-quinolinolato) aluminum (Ill)-mu-oxo-screw (5-cyano-2-methyl-8- 
quinolinolato) aluminum (III), screw (2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (Ill)-mu- 
oxo-screw (2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (III) etc. — it is — even if It is good. 
[0057] As other host substances, the phenyl anthracene derivative of JP,8-12600,A, the tetra-aryl ethene 
derivative of JP,8-12969,A, etc. are desirable. 
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[0058] A luminous layer may serve as an electron injection layer, and, in such a case, it is desirable to 
use tris (8-quinolinolato) aluminum etc. What is necessary is just to vapor-deposit such fluorescence 
material. 

[0059] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least 
one sort of hole impregnation transportability compounds and at least one sort of electron injection 
transportability compounds if needed, and it is desirable to make a dopant contain in this mixolimnion 
further. As for the content of the dopant in such a mixolimnion, it is desirable to consider as further 0.1 - 
15wt% 0.01 - 20wt% to the total quantity of a hole impregnation transportability compound and an 
electron injection transportability compound. 

[0060] In a mixolimnion, since the hopping conduction pass of a carrier is made, each carrier moves in 
the inside of the advantageous material in polarity, since polar carrier impregnation of reverse stops 
being able to happen easily, an organic compound stops being able to receive a damage easily and it has 
the advantage that an element life is extended. Moreover, while being able to change the luminescence 
wavelength property which the mixolimnion itself has by making such a mixolimnion contain the 
above-mentioned dopant and being able to make luminescence wavelength shift to long wavelength, 
luminescence reinforcement can be raised and the stability of an element can also be raised. 
[0061] The various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3-792,A, JP,5- 
234681,A, JP,5-239455,A, JP,5-299174,A, JP,7-126225,A, JP,7- 126226, A, JP,8-100172,A, and 
EP0650955A1 grade can be used for the hole impregnation transportability compound used for a 
mixolimnion. For example, they are a tetra-aryl BENJISHIN compound (thoria reel diamine thru/or 
triphenyl diamine: TPD), the third class amine of aromatic series, a hydrazone derivative, a carbazole 
derivative, a triazole derivative, an imidazole derivative, the OKISA diazole derivative that has an 
amino group, the poly thiophene, etc. These compounds may use two or more sorts together, using only 
one sort. 

[0062] It is still more desirable to use the amine derivative which had strong fluorescence as a 
compound of hole impregnation transportability, for example, a triphenyl diamine derivative, and a 
styryl amine derivative and an amine derivative with the aromatic series condensed ring. 
[0063] As a compound of electron injection transportability, it is desirable to use a quinoline derivative, 
the metal complex which makes an eight quinolinol thru/or its derivative a ligand further, especially tris 
(8-quinolinolato) aluminum (Alq3). Moreover, it is also desirable to use a phenyl anthracene derivative 
and a tetra-aryl ethene derivative. An OKISA diazole derivative, a perylene derivative, a pyridine 
derivative, a pyrimidine derivative, a quinoxaline derivative, a diphenyl quinone derivative, a nitration 
fluorene derivative, etc. can be used. These compounds may use two or more sorts together, using only 
one sort. 

[0064] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, 
generally, the weight ratio of the compound / electron injection transportability compound of a hole 
impregnation transportability compound is desirable to 1 / 99 - 99/1, and a pan, and it is desirable to 
make it 10 / 90 - 90/10, and become about 20 / 80 to 80/20 preferably especially. 
[0065] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to one layer of 
molecular layers, and it is desirable to carry out to under the thickness of an organic compound layer. It 
is desirable to specifically be referred to as l-85nm, and it is desirable to be especially referred to as 5- 
50nm further 5-60nm. 

[0066] Moreover, although the vapor codeposition evaporated from a different source of vacuum 
evaporationo as the formation method of a mixolimnion is desirable, when vapor pressure (evaporation 
temperature) is comparable or very near, it can be made to be able to mix within the same vacuum 
evaporationo board beforehand, and can also vapor-deposit. Although it is more desirable for 
compounds to mix the mixolimnion to homogeneity, depending on the case, a compound may exist in 
the shape of an island. Generally a luminous layer forms a luminous layer in predetermined thickness by 
vapor-depositing an organic fluorescent material, or making it distribute in a resin binder, and coating. 
[0067] The mixolimnion which doped fluorescent materials, such as rubrene and a coumarin, is 
mentioned to the aluminum complex which makes an eight quinolinol or its derivative a ligand at a thing 
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desirable especially as a luminous layer, and a tetra-aryl BENJISHIN compound. As for the mixing ratio 
of the aluminum complex which makes an eight quinolinol or its derivative a ligand, and a tetra-aryl 
BENJISHIN compound, it is desirable that it is within the limits of the above. As for doping fluorescent 
materials, such as rubrene, it is desirable that it is 0.01-20-mol% to this mixolimnion. 
[0068] A hole impregnation transportation layer has the function which bars the function which makes 
easy impregnation of the hole from a hole impregnation electrode, the function to convey a hole to 
stability, and an electron, and an electron injection layer has the function which bars the function which 
makes easy impregnation of the electron from an electron injection electrode, the function convey an 
electron to stability, and a hole. These layers increase - Make the hole and electron which are poured 
into a luminous layer shut up, make a recombination field optimize, and improve luminous efficiency. 
[0069] Although the thickness of a hole impregnation transportation layer and especially the thickness 
of an electron injection layer are not restricted and change also with formation methods, it is usually 
desirable to be especially referred to as 10-300nm about 5-500nm. 

[0070] What is necessary is just to make them into comparable as the thickness of a luminous layer or 
1 / about 10 to 10 times, although the thickness of a hole impregnation transportation layer and the 
thickness of an electron injection layer are based on layout of recombination and a luminescence field. 
When dividing a hole, or an electronic impregnation layer and an electronic transportation layer, as for 
lnm or more and a transportation layer, it is [ an impregnation layer ] desirable to be referred to as lnm 
or more. The maximum of the thickness of the impregnation layer at this time and a transportation layer 
is usually about 500nm in an impregnation layer in about 500nm and a transportation layer. About such 
thickness, it is also the same as when preparing two layers of impregnation transportation layers. 
[0071] Moreover, the various organic compounds indicated by JP,63-295695,A, JP,2-191694,A, JP,3- 
792,A, JP,5-234681,A, JP,5-239455,A, JP,5-299174,A, JP,7-126225,A, JP,7-126226,A, JP,8-100172,A, 
and EP0650955A1 grade can be used for a hole impregnation transportation layer. For example, they are 
a tetra-aryl BENJISHIN compound (thoria reel diamine thru/or triphenyl diamine: TPD), the third class 
amine of aromatic series, a hydrazone derivative, a carbazole derivative, a triazole derivative, an 
imidazole derivative, the OKISA diazole derivative that has an amino group, the poly thiophene, etc. 
These compounds may use two or more sorts together, using only one sort. What is necessary is to make 
it another layer, to carry out a laminating or just to mix, when using two or more sorts together. 
[0072] When dividing a hole impregnation transportation layer into a hole impregnation layer and a hole 
transportation layer and ****(ing) it, desirable combination can be chosen and used out of the 
compound for hole impregnation transportation layers. At this time, it is desirable to carry out a 
laminating to the order of the small compound of ionization potential from hole impregnation electrode 
sides (ITO etc.). Moreover, it is desirable to use a filmy good compound for a hole impregnation 
electrode surface. About such order of a laminating, it is also the same as when preparing a hole 
impregnation transportation layer more than two-layer. By considering as such order of a laminating, 
driver voltage can fall and generating of current leak, and generating and growth of a dark spot can be 
prevented. Moreover, since vacuum evaporationo is used and an about 1-1 Onm thin film can also be 
made into homogeneity and a pinhole free-lancer, when element-izing, even if ionization potential is 
small in a hole impregnation layer and it uses a compound which has absorption in a visible region, 
decline in the effectiveness by color tone change and resorption of the luminescent color can be 
prevented. A hole impregnation transportation layer can be formed by vapor-depositing the above- 
mentioned compound like a luminous layer etc. 

[0073] Moreover, quinoline derivatives, such as an organometallic complex which makes a ligand eight 
quinolinols, such as tris (8-quinolinolato) aluminum (Alq3), or the derivative of those, an OKISA 
diazole derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a quinoxaline 
derivative, a diphenyl quinone derivative, a nitration fluorene derivative, etc. can be used for the 
electron injection layer prepared if needed. An electron injection layer may serve as a luminous layer, 
and, in such a case, it is desirable to use tris (8-quinolinolato) aluminum etc. Formation of an electron 
injection layer should just be based on vacuum evaporationo etc. like a luminous layer. 
[0074] The laminating of the electron injection layer may be divided and carried out to two-layer, and in 
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that case, out of the compound for electron injection layers, it can choose a desirable combination and 
can be used. At this time, it is desirable to carry out a laminating to the order of a compound with the 
large value of an electron affinity from an electron injection electrode side. About such order of a 
laminating, it is also the same as when preparing an electron injection layer more than two-layer. 
[0075] the organic layer which touches an electron injection electrode in the organic EL device of this 
invention — even if few, the thing which contain any one or more sorts of alkali metal (Li, Na, K, Rb, 
Cs) and the alkaline earth metal (Mg, calcium, Sr, Ba) in one layer and to contain is desirable. Since 
high brightness will be obtained if Li is contained especially, it is desirable. Thus, the small metal of a 
work function is doped in the organic layer which touches an electron injection electrode, and high 
brightness is obtained by carrying out an interaction (coordination) to the organic substance, the organic 
layer containing alkali metal and/or alkaline earth metal - usually - an electron injection layer and/or a 
luminous layer — it is an electron injection layer preferably. 

[0076] 0.1 - 10wt%, especially 1 - 3wt% of the content of the alkali metal contained in an electron 
injection layer and/or alkaline earth metal is desirable. Even if there are more contents than this, it 
becomes easy to change brightness at least. Moreover, high brightness will not be obtained if there are 
few contents. 

[0077] Although the concentration of alkali metal and/or alkaline earth metal may be uniform, you may 
have the concentration gradient that what is necessary is just to exist in an electron injection electrode 
side, especially the range of the interface of an electron injection electrode to 0-50nm — 1 - 3wt% -- 
containing is desirable. 

[0078] Although the alkali metal and/or alkaline earth metal in an organic layer exist by the shape of an 
atom, they may usually form the cluster of a number atom. 

[0079] The organic layer containing alkali metal and/or alkaline earth metal can be formed by carrying 
out vapor codeposition of the organic substance, alkali metal, and/or the alkaline earth metal. 
[0080] It is desirable to use a vacuum deposition method for formation of a hole impregnation 
transportation layer, a luminous layer, and an electron injection transportation layer, since a 
homogeneous thin film can be formed. When a vacuum deposition method is used, an amorphous 
condition or the diameter of crystal grain is 0.1 micrometers. The following homogeneous thin films are 
obtained. The diameter of crystal grain is 0.1 micrometers. If it has exceeded, it will become uneven 
luminescence, driver voltage of an element must be made high, and the injection efficiency of a charge 
will also fall remarkably. 

[0081] Considering as the degree of vacuum of 10 - 4 or less Pa, although especially the conditions of 
vacuum deposition are not limited, an evaporation rate is 0.01 - 1 nm/sec. Considering as a degree is 
desirable. Moreover, it is desirable to form each class continuously in a vacuum. If it forms continuously 
in a vacuum, since it can prevent an impurity sticking to the interface of each class, a high property is 
acquired. Moreover, driver voltage of an element can be made low or growth and generating of a dark 
spot can be suppressed. 

[0082] When using a vacuum deposition method for formation of these each class and making one layer 
contain two or more compounds, it is desirable that carry out temperature control of each boat into 
which the compound was put, and it carries out vapor codeposition according to an individual. 
[0083] since it is the structure which usually takes out the light which emitted light from the substrate 
side as a hole impregnation electrode ~ a transparent electrode - desirable — ITO (tin dope indium 
oxide), IZO (zinc dope indium oxide), ZnO, Sn02, and In 203 etc. — ITO and IZO are preferably 
desirable although mentioned. In 203 Receiving Sn02 1 - 20wt% is [ 5 - 12wt% of] desirable still more 
desirable, and a mixing ratio is desirable. In 203 1 - 20wt% is [ 5 - 12wt% of] desirable still more 
desirable, and the mixing ratio of receiving ZnO is desirable, in addition, Sn, Ti, Pb, etc. the form of 
an oxide - oxide conversion — carrying out — less than [ lwt% ] -- it may be contained. 
[0084] Although a hole impregnation electrode can be formed with vacuum deposition etc., forming by 
the spatter is desirable. When using a spatter for formation of ITO and an IZO electrode, it is In 203 
preferably. Sn02 The target which doped ZnO is used. When an ITO transparent electrode is formed by 
the spatter, there is less aging of luminescence brightness than what formed membranes by vacuum 
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evaporationo. As a spatter, DC spatter is desirable and it is 0.1 - 4 W/cm2 as the injection power. A 
range is desirable. Especially as power of DC sputtering system, the range of 0.1 - 10 W/cm2, especially 
0.2 - 5 W/cm2 is preferably desirable. Moreover, a membrane formation rate is 2 - 100 nm/min, 
especially 5 - 50 nm/min. A range is desirable. 

[0085] What is necessary is not to restrict and just to use inert gas, such as Ar, helium, Ne, Kr, and Xe, 
or these mixed gas especially as sputtering gas. As a pressure at the time of the spatter of such sputtering 
gas, it is usually good at about 0. 1 -20Pa. 

[0086] The thickness of a hole impregnation electrode usually has [ that what is necessary is just to have 
the thickness more than / which can perform hole impregnation enough / fixed ] the especially desirable 
range of 10-300nm 5-500nm. 

[0087] The organic EL device of this invention may prepare a protection electrode in an electron 
injection electrode top, i.e., an organic layer and the opposite side. By preparing a protection electrode, 
an electron injection electrode is protected from the open air, moisture, etc., deterioration of a 
configuration thin film is prevented, electron injection effectiveness is stabilized, and an element life 
improves by leaps and bounds. Moreover, this protection electrode is very low resistance, and when 
resistance of an electron injection electrode is high, it also has a function as a wiring electrode. When 
this protection electrode contains any one sort of aluminum, aluminum and transition metals (however, 
Ti is removed), Ti, or the titanium nitride (TiN), or two sorts or more and these are used independently, 
it is desirable respectively in a protection electrode aluminum:90 - 100at% and Ti:90 - 100at% and that 
TiN:90-100 mol% degree content is carried out at least. Moreover, although the mixing ratio when using 
two or more sorts is arbitrary, as for the content of Ti, in mixing of aluminum and Ti, less than [ 10at% ] 
is desirable. Moreover, the laminating of the layer which contains these independently may be carried 
out. When especially aluminum, aluminum, and transition metals are used as the below-mentioned 
wiring electrode, a good effect is acquired, corrosion resistance of TiN is high and its effect as a closure 
film is large. TiN may be deflected from the stoichiometric composition about 10%. furthermore, the 
alloy of aluminum and transition metals — transition metals, especially Sc, Nb, Zr, Hf, Nd, Ta, Cu, Si, 
Cr, Mo, Mn, nickel, Pd, Pt, W, etc. — desirable - these grand totals less than [ 10at% ] ~ further - 
desirable - less than [ 5at% ] - especially - desirable -- less than [ 2at% ] - you may contain. The thin 
film resistor at the time of making it function as wiring material is lowered, so that there are few 
contents of transition metals. 

[0088] The range of 100-1000nm is especially preferably desirable [ thickness / that what is necessary is 
just to consider as the thickness more than fixed ], in order that the thickness of a protection electrode 
may secure electron injection effectiveness and may prevent penetration of moisture, oxygen, or an 
organic solvent lOOnm or more still more preferably 50nm or more preferably. When a protection 
electrode layer is too thin, the effect of this invention is not acquired, and the step coverage nature of a 
protection electrode layer becomes low, and connection with a terminal electrode becomes less enough. 
On the other hand, if a protection electrode layer is too thick, since the stress of a protection electrode 
layer will become large, the growth rate of a dark spot will become quick. In addition, the thickness in 
the case of making it function as a wiring electrode is usually 100-500nm, when membrane resistance is 
high and compensates this, since the thickness of an electron injection electrode is thin. When 
functioning as a degree and other wiring electrodes, it is about 100-300nm. 

[0089] What is necessary is just to usually set it to about 50-1000nm as thickness of the whole which 
combined the electron injection electrode and the protection electrode, although there is especially no 
limit. 

[0090] after electrode membrane formation - said protection electrode — in addition, SiOX etc. — the 
protective coat using organic materials, such as a carbon fluoride polymer containing an inorganic 
material, Teflon, and chlorine, etc. may be formed. A protective coat may be transparent, or may be 
opaque, and thickness of a protective coat is set to about 50-1200nm. the spatter besides the 
aforementioned reactant spatter with a common protective coat, vacuum deposition, and PECVD - what 
is necessary is just to form by law etc. 

[0091] Next, the organic EL device of this invention is explained. The laminating of the organic 
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electroluminescence structure is carried out on the substrate, and the organic EL device of this invention 
is arranged at the connection of the closure board arranged so that it may have a predetermined opening 
on this organic electroluminescence structure, and this closure board, and has the spacer which 
maintains a closure board in a predetermined distance from a substrate, and the adhesives for the 
closures for fixing a closure board and sealing the organic electroluminescence structure. And in the 
closed space, CaH2, SrH2, BaH2, and AlLiH4 of a drying agent are arranged in the non-contact 
condition at the organic electroluminescence structure, and closure gas is enclosed. 
[0092] As for the closure gas within an airtight case, the inert gas of Ar, helium, and N2 grade is used. 
However, when using CaH2, SrH2, and BaH2 for a drying agent, N2 is desirable, but since N2 cannot 
be used for closure gas if it becomes an elevated temperature when using AlLiH4 for a drying agent, it is 
desirable to use Ar. As for especially the moisture content of this closure gas, it is desirable that it is 1 
ppm or less 10 more ppm or less 100 ppm or less. Although there is especially no lower limit in this 
moisture content, it is usually about 0.1 ppm. By using such closure gas, deterioration by the chemical 
reaction of the hole impregnation electrode of the organic electroluminescence structure, an organic 
layer, electron injection electrodes, these interfaces, moisture, etc., etc. is controlled, and the initial 
engine performance can maintain for a long period of time. 

[0093] As a material of a closure board, although the transparence thru/or translucent material of glass, a 
quartz, resin, etc., etc. is mentioned, glass is more preferably desirable. As such glass material, the thing 
of glass presentations, such as soda lime glass, lead alkali glass, borosilicate glass, aluminosilicate glass, 
and silica glass, is desirable. Moreover, as for a closure board, it is desirable that it is plate-like, a 
closure board - digging — being crowded - etc. - although it may prepare and a drying agent may be 
arranged there, since it becomes a cost rise, as for digging and preparing ****, it is desirable to use 
cheap plate glass. As the plate manufacturing method, the roll-out method, the downloading method, the 
fusion method, a float glass process, etc. are desirable. As a surface treatment method of glass material, 
polishing processing processing, Si02 barrier coat processing, etc. are desirable. Also in these, glass 
material without surface treatment can use it cheaply with the soda lime glass by which plate 
manufacturing was carried out with the float glass process, and it is desirable. As a closure board, a 
metal plate, a plastic sheet, etc. can also be used besides a glass plate. 

[0094] Especially as a means to adjust the height of a closure board, although not restricted, it is 
desirable to use a spacer. By using a spacer, desired height can be obtained cheaply and easily. As a 
material of a spacer, a resin bead, a silica bead, a glass bead, glass fiber, etc. are mentioned, and a glass 
bead etc. is especially desirable. Moreover, as the thickness, it is usually 1-500 micrometers preferably. 
It is 1-200 micrometers more preferably. It is 1-20 micrometers especially. Or 100-200 micrometers A 
degree thing is desirable. 

[0095] In addition, when a crevice is formed in a closure board, even if it uses it, it is not necessary to 
use a spacer. As desirable magnitude in the case of using it, although it is good in said range, it is 1-20 
micrometers especially. A range is desirable, although the coverage of adhesives changes with 
magnitude of the spacer to be used etc. — usually -1-100 mg/cm2 — more ~ desirable —1-10 
mg/cm2 A degree is desirable. 

[0096] As for a spacer, using with the adhesives for the closures is desirable. By using with the 
adhesives for the closures, immobilization of a spacer and the closure can be performed to coincidence. 
Although a spacer is usually the granular object to which particle size was equal, as long as especially 
the configuration is not limited and there is no trouble in the function as a spacer, it may be various 
configurations. In addition, the adhesives itself may serve as a spacer or a spacer may be formed in a 
closure board and one. 

[0097] As adhesives, cation hardening type ultraviolet curing mold epoxy resin adhesive is used 
preferably. 140 degrees C or less of glass transition temperature of the class component for an organic 
electroluminescence laminated-structure soma are about 80-100 degrees C especially. Therefore, since 
the curing temperature is about 140-180 degrees C when the adhesives of the usual heat-curing mold are 
used, the organic electroluminescence structure will soften in the case of hardening of adhesives, and 
deterioration of a property will arise. On the other hand, in the case of ultraviolet curing mold adhesives, 
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softening of such the organic electroluminescence structure is not produced. However, since the 
ultraviolet curing mold adhesives used for a current general one are acrylic, the acrylic monomer in a 
component volatilizes in the case of hardening, and it will have a bad influence on each component of 
the above-mentioned organic electroluminescence structure, and will degrade the property. Then, in this 
invention, there are no above problems or it is desirable to use the ultraviolet curing mold epoxy resin 
adhesive of the above-mentioned cation hardening type which are very few adhesives. 
[0098] In addition, although marketed as ultraviolet curing mold epoxy resin adhesive, the epoxy resin 
adhesive of an ultraviolet-rays heat hardening concomitant use mold may be contained in inside. In this 
case, since it has mixed or denaturalized in many cases and neither the problem of volatilization of the 
acrylic monomer of the aforementioned acrylic resin nor the problem of the curing temperature of a 
heat-curing mold epoxy resin is solved, acrylic radical hardening type resin and a heat hardening type 
epoxy resin are not desirable as adhesives used for the organic EL device of this invention. 
[0099] The Lewis acid generated by optical exposure including the Lewis acid salt mold-curing agent 
which emits a Lewis acid catalyst in the photolysis by the optical exposure of ultraviolet rays etc. as a 
main curing agent serves as a catalyst, and the epoxy resin which is a principal component carries out 
the polymerization of the cation hardening type ultraviolet curing mold epoxy resin adhesive according 
to the reaction mechanism of a cationic polymerization mold, and it is the adhesives of the type to 
harden. 

[0100] As an epoxy resin which is the principal component of the above-mentioned adhesives, 
epoxidation olefine resin, cycloaliphatic epoxy resin, a novolak epoxy resin, etc. are mentioned. 
Moreover, as the above-mentioned curing agent, the Lewis acid salt of aromatic series diazonium, the 
Lewis acid salt of diaryl iodonium, the Lewis acid salt of triaryl sulfonium, the Lewis acid salt of a 
triaryl selenium, etc. are mentioned. 

[0101] Although especially the height of the organic EL device structure formed is not restricted, its 
range of 300-800nm is usually especially desirable 100-1000nm. Moreover, as a distance from the 
organic EL device structure membrane formation side of a substrate to the lower limit side of a closure 
board, it is 200 micrometers preferably. It is 80-150 micrometers especially hereafter. The range of a 
degree is desirable. 

[0102] Since an organic EL device is very weak for moisture, as for adhesion immobilization of a 
closure board, and enclosure of closure material, it is desirable to be carried out under inert gas ambient 
atmospheres, such as desiccation N2, and Ar, helium. Since CaH2, SrH2, BaH2, and AlLiH4 of a drying 
agent tend to react with water, in order to reduce the moisture content in closure space, it is desirable to 
use what was fully dried. It is desirable to carry out in an in process, without exposing even the 
laminating of the organic electroluminescence structure, arrangement of a drying agent, and the closure 
to an outside system. 

[0103] In a configuration of taking out the light which emitted light from the substrate side as a substrate 
material, the transparence thru/or translucent material of glass, a quartz, resin, etc., etc. is used, 
moreover - the case of a reverse laminating — a substrate - transparence - even when - it may be 
opaque, and the ceramics etc. may be used when opaque. 

[0104] Moreover, the luminescent color may be controlled using the color conversion film which 
contains a color filter film and fluorescence material in a substrate, or a dielectric reflective film. 
[0105] What is necessary is to adjust the property of a color filter according to the light in which an 
organic EL device emits light, and just to optimize ejection effectiveness and color purity, although what 
is necessary is just to use for a color filter film the color filter used with the liquid crystal display etc. 
[0106] Moreover, if the color filter which can cut the outdoor daylight of short wavelength in which an 
EL element material and a fluorescence conversion layer carry out light absorption is used, the contrast 
of the lightfastness and a display of an element will also improve. 

[0107] Moreover, it is good as for instead of a color filter using an optical thin film like dielectric 
multilayers. 

[0108] Although a fluorescence conversion filter film is absorbing the light of EL luminescence and 
making light emit from the fluorescent substance in a fluorescence conversion film and performs color 
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conversion of the luminescent color, it is formed from three, a binder, a fluorescence material, and a 
light absorption material, as a presentation. 

[0109] As for a fluorescence material, it is [ that what is necessary is just to use what has a high 
fluorescence quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence 
wavelength region. What is necessary is in fact, for laser coloring matter etc. to be suitable and just to 
use a rhodamine system compound, a perylene system compound, a cyanine system compound and a 
phthalocyanine system compound (for a subphthalocyanine etc. to be included), a naphthalo imide 
system compound and a condensed-ring hydrocarbon system compound, a condensation heterocycle 
system compound, a styryl system compound, a coumarin system compound, etc. 
[0110] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is [ that 
what is necessary is just to choose a material which does not quench fluorescence fundamentally ] 
desirable. Moreover, a material which does not receive a damage at the time of membrane formation of 
ITO and IZO is desirable. 

[0111] When the light absorption of a fluorescence material is insufficient, it uses, but when there is no 
necessity, it is not necessary to use a light absorption material. Moreover, a light absorption material 
should just choose a material which does not quench the fluorescence of a fluorescence material. 
[0112] Although the organic EL device of this invention is used as an EL element of a direct-current 
drive mold, it can also usually be considered as an alternating current drive or a pulse drive. Applied 
voltage is usually made into about 2-20V. 
[0113] 

[Example] Next, an example is shown and this invention is explained more concretely. 
[0114] As it was below the <ex ample 1>, the passive-matrix light emitting device was produced. 
[0115] On the 7059 glass substrates by Corning, Inc., membranes were formed and patterning of the 
ITO transparent electrode (hole impregnation electrode) was carried out so that the pixel (280x280 
micrometers per pixel) of 64x256 dots might be constituted from 85nm of thickness. And the substrate 
with which the hole impregnation electrode was formed was cleaned ultrasonically using neutral 
detergent, an acetone, and ethanol, and it pulled up out of boiling ethanol, and dried. Subsequently, it is 
the surface UV/03 After washing, it fixed to the substrate electrode holder of a vacuum evaporation 
system, and the inside of a tub was decompressed to 1x10 - 4 or less Pa. And 4, A\ and a 4 ,f -tris (-N-(3- 
methylphenyl)-N-phenylamino) triphenylamine (m-MTDATA) were vapor-deposited in thickness of 
40nm by evaporation rate 0.2 nm/sec, and it considered as the hole impregnation layer, next, N and N' - 
diphenyl-N and 1ST -- the -m-tolyl -4 and 4' — the - diamino -1 and l f - biphenyl (following, TPD) was 
vapor-deposited in thickness of 35nm by evaporation rate 0.2 nm/sec, and it considered as the hole 
transportation layer. Next, tris (8-quinolinolato) aluminum (the following and Alq3) was vapor- 
deposited in thickness of 50nm by evaporation rate 0.2 nm/sec, and it considered as the luminous layer. 
Subsequently, in DC spatter, the AlLi alloy film whose Li concentration is 7.3at(s)% was formed in 
thickness of 0.5nm, and it considered as the electron injection electrode. At this time, injection power set 
distance of the diameter of 4 inch, a substrate, and a target to 90mm for the magnitude of 100W and a 
target by the pressure of 1 .OPa at the time of a spatter at sputtering gas using Ar. And aluminum 
protection electrode was formed in thickness of 200nm by DC spatter using aluminum target. 
[0116] This organic electroluminescence structure moved the substrate by which the laminating was 
carried out to the glove box which circulated N2 gas. And as a drying agent, it put into the network, and 
it arranges and fixed and lOOmg of CaH2 particles was applied on the glass substrate in the state of un- 
hardening ultraviolet curing mold epoxy resin adhesive (Three Bond 30Y296D). And it is 100 
micrometers as a closure board. Substrates are printed for 7059 by Corning, Inc. another glass processed 
so that the airtight space of a degree might be prepared in piles, and it is 3kg/cm2 with doubling. It 
pressurized by the pressure and the thin layer of adhesives was formed between the glass substrate and 
the closure board. At this time, it is 7 micrometers in adhesives. A spacer is scattered by 1 wt% and the 
thickness of adhesives is 7 micrometers. It was made to become. And UV light was irradiated, adhesives 
were stiffened and the organic EL device was obtained. 0.0 Img /per three of amounts of a drying agent 
was set to 3 mm 1mm of space within an airtight case. 
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[0117] Direct current voltage is impressed to the obtained organic EL device in an atmospheric-air 
ambient atmosphere, and they are the bottom of an acceleration condition with a temperature of 70 
degrees C, and 10 mA/cm2. The continuation drive was carried out by constant current density, and 
relative change of brightness and expansion of an area non-emitting light were measured. 
[0118] The relative luminance after a 600-hour drive of this organic EL device was 0.95-1.1. Moreover, 
the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an area non- 
emitting light after a 400-hour drive was 3% or less. Relative luminance was calculated as the value of 
the brightness when setting initial brightness to 1, i.e., the brightness / initial brightness after a drive. 
The rate of an area non-emitting light was calculated as (an area non-emitting light) / (area of a pixel) 
xl00(%). 

[0119] SrH2 of tales doses was used instead of CaH2 as a <example 2> drying agent, and also the 
organic EL device was obtained like the example 1, and it evaluated like the example 1. 
[0120] This organic EL device of the relative luminance after a 600-hour drive was also 0.95-1.1. 
Moreover, the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an 
area non-emitting light after a 400-hour drive was 3% or less. 

[0121] Used AlLiH4 of tales doses instead of CaH2 as a <example 3> drying agent, and Ar gas was 
used instead of N2 gas as closure gas, and also the organic EL device was obtained like the example 1, 
and it evaluated like the example 1. 

[0122] This organic EL device of the relative luminance after a 600-hour drive was also 0.95-1.1. 
Moreover, the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an 
area non-emitting light after a 400-hour drive was 3% or less. 

[0123] When BaH2 of tales doses was used instead of CaH2 as a <example 4> drying agent, and also 

the organic EL device was obtained like the example 1 and having been evaluated like the example 1, 

the effect as an example 1 that this organic EL device was also the same was acquired. 

[0124] The <example 5> electron injection electrode was set to Li20 instead of AlLi, and also the 

organic EL device was obtained like the example 1, and it evaluated like the example 1. 

[0125] This organic EL device of the relative luminance after a 600-hour drive was also 0.95-1.1. 

Moreover, the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an 

area non-emitting light after a 400-hour drive was 3% or less. 

[0126] The <example 6> electron injection electrode was set to LiF instead of AlLi, and also the organic 
EL device was obtained like the example 1, and it evaluated like the example 1. 
[0127] This organic EL device of the relative luminance after a 600-hour drive was also 0.95-1.1. 
Moreover, the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an 
area non-emitting light after a 400-hour drive was 3% or less. 

[0128] The zeolite of tales doses was used instead of CaH2 as a <example 1 of comparison> drying 
agent, and also the organic EL device was obtained like the example 1, and it evaluated like the example 
1. 

[0129] This organic EL device was [ the relative luminance after 1 .5 or more and a 300 hour drive of the 
relative luminance after a 100 hour drive ] two or more. Moreover, the rate of an area non-emitting light 
after 5% or more and a 250-hour drive of the rate of an area non-emitting light after a 100-hour drive 
was 10% or more. 20% or more, the rate of an area non-emitting light became in 400 hours, and the rate 
of an area non-emitting light became 30% or more in 600 hours. 

[0130] Thickness of the <example 2 of comparison> electron injection electrode was set to 4nm, and 
also the organic EL device was obtained like the example 1 , and it evaluated like the example 1 . 
[0131] Although the rate of an area non-emitting light after a 1000-hour drive of this organic EL device 
was 1% or less, the relative luminance after a 200-hour drive was [ the relative luminance after 0.5 or 
less and a 600 hour drive of the relative luminance after 0.8 or less and a 400 hour drive ] 0.4 or less. 
[0132] BaO of tales doses was used instead of CaH2 as a <example 3 of comparison> drying agent, and 
also the organic EL device was obtained like the example 1, and it evaluated like the example 1. 
[0133] When this organic EL device was driven for 180 hours, it stops having emitted light, and it 
stopped functioning as an element. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2004 



Page 16 of 16 



[0134] They are an ITO transparent electrode and a hole impregnation layer (m-MTDATA) on a 
substrate like the <example 7> example 1, Li and Alq3 after forming a hole transportation layer (TPD) 
and a luminous layer (Alq3) Vapor codeposition was carried out to the thickness of 40nm, it considered 
as the electron injection layer (Li concentration 1.5wt%), and aluminum electrode (cathode) was further 
formed in thickness of 200nm, this organic electroluminescence structure was closed like the example 1, 
the organic EL device was obtained, and it evaluated like the example 1 . 

[0135] This organic EL device of the relative luminance after a 600-hour drive was also 0.95-1.1. 
Moreover, the rate of an area non-emitting light after 1% or less and a 600-hour drive of the rate of an 
area non-emitting light after a 400-hour drive was 3% or less. 

[0136] Moreover, direct current voltage is impressed to the organic EL device of examples 1-7 and the 
examples 1-3 of a comparison under acceleration conditions of the temperature of 60 degrees C, and 
95% of humidity RH, and it is 10 mA/cm2. The continuation drive was carried out by constant current 
density for 1000 hours, and relative change of brightness and expansion of an area non-emitting light 
were measured. The organic EL device of this invention of relative change of brightness and expansion 
of an area non-emitting light was very small under high humidity as compared with the thing of the 
example of a comparison. 
[0137] 

[Effect of the Invention] As mentioned above, by this invention, it can manufacture easily and the effect 
of moisture etc. is eliminated as much as possible, deterioration with the passage of time especially 
expansion of an area non-emitting light, and change of brightness are small, and the long lasting organic 
EL device which can maintain the initial engine performance for a long period of time can be offered. 



[Translation done.] 
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